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Potential Radiological Doses from Groundwater
Contaminated by the Saltstone Disposal Facility (U)

Assessments of radiological dose from usage of groundwater potentially contaminated by the
Saltstone Disposal Facility (Z-Area) were made for a hypothetical future resident farmer. These
assessments were made using the routine aqueous release model LADTAP XL©, which is the
model used for demonstrating liquid pathway dose compliance at SRS (Simpkins, 2004). The
dose factors used in LADTAP XL© are those specified by the Department of Energy (USDOE,
1988a and 1988b).

It was conservatively assumed that a future resident farmer uses the contaminated groundwater
as a source of 1) drinking water, 2) pond water (in which fish are raised and recreational
activities occur), and 3) irrigation water used for raising vegetables, meat, and milk.

LADTAP XL®© contains two worksheets: LADTAP and IRRIDOSE. The LADTAP worksheet
estimates dose from environmental pathways including external exposure resulting from
recreational activities (swimming, boating, and shoreline use) and from ingestion of water and
fish. IRRIDOSE estimates dose from food crops irrigated with contaminated water. It was
conservatively assumed that all of the food consumed by the resident farmer was irrigated with
contaminated groundwater. Therefore, the dose from the irrigation pathway is not a function of
the land area irrigated.

The maximally-exposed-individual usage and exposure parameters identified in Simpkins (2004)
were used in the calculations.

The 1,000-year and 10,000-year radionuclide concentrations in groundwater, which were
calculated by Waste Processing Technology, are provided in Tables 1 and 2. They were used in
the dose assessments as follows:

To obtain a particular exposure point concentration in LADTAP XL®©, an
annual source term (Ci/y) at a given river flow rate (cfs) must be inputted in the
spreadsheet. For this assessment, a 10,000 cfs flow rate was assumed and the
radionuclide specific source terms were calculated using the following equation:

C *F
=11
where:
Q = the annual amount of radionuclide i released (Cily)
C, = the annual average concentration of radionuclide i (pCi/mL)
F = the assumed river flow rate (cfs)

1.12 = conversion factor (y-ft>-pCi/s-mL-Ci)
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The estimated doses from each radionuclide, itemized by pathway, are shown in Tables 1 and 2
for the 1,000-year and 10,000-year time periods, respectively.
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Table 1. Maximally-Exposed-Individual Doses for a Future Resident Farmer at 1,000 Years

Concentration Dose
(pCi/L) (mrem/year)

Radionuclide Groundwater Fish Water  Shoreline Swimming Boating Crops Total Dose
C-14 1.3E-27 2.3E-28 2.0E-30 0.0E+00 0.0E+00 0.0E+00 1.1E-27 1.3E-27
Cl-36 5.2E-25 1.5E-27 1.1E-27 1.3E-33 5.5E-38 6.5E-38 3.2E-24 3.2E-24
H-3 1.4E-10 1.5E-16 6.2E-15 0.0E+00 2.7E-18 0.0E+00 5.4E-15 1.2E-14
-129 6.5E-09 5.2E-10 1.3E-09 7.6E-12 7.0E-16 8.3E-16 6.9E-09 8.7E-09
K-40 3.5E-12 1.3E-12 4.8E-14 2.5E-14 6.2E-18 7.3E-18 1.5E-12 2.8E-12
Mo0-93 6.9E-11 1.7E-14 6.6E-14 2.1E-14 6.9E-19 8.1E-19 8.8E-13 9.8E-13

*Nb-93m 1.0E-12 3.2E-12 4.0E-15 2.4E-17 1.9E-21 2.2E-21 6.6E-14 3.2E-12
Sr-90 7.9E-30 5.9E-31 7.5E-31 0.0E+00 0.0E+00 0.0E+00 2.8E-30 4.1E-30
Tc-99 1.2E-21 4.5E-25 1.2E-24 4.1E-29 7.7E-33 9.0E-33 1.4E-22 1.4E-22

Total = 8.8E-09

*Nb-93m effects as a daughter of Mo-93
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Table 2. Maximally-Exposed-Individual Doses for a Future Resident Farmer at 10,000 Years

Concentration

(pCilL)

Radionuclide Groundwater
Al-26 2.1E-14
C-14 1.8E-21
Cl-36 1.4E-20
Cs-135 1.1E-11
H-3 1.4E-10
1-129 1.6E-04
K-40 7.7E-05
Mo-93 1.2E-04
*Nb-93m 2.4E-06
Np-237 2.5E-21
**Np-237 2.1E-25
Pd-107 5.5E-20
Rb-87 1.1E-18
Se-79 2.2E-05
Sr-90 8.5E-30
Tc-99 3.9E-17

*Nb-93m effects as a daughter of Mo-93

Dose
(mrem/year)

Fish Water Shoreline Swimming Boating Crops Total Dose
5.3E-17 2.0E-16 2.8E-15 6.8E-19 8.0E-19 6.4E-16 3.7E-15
3.2E-22 2.7E-24 0.0E+00 0.0E+00 0.0E+00 1.5E-21 1.8E-21
3.9E-23 3.0E-23 3.4E-29 1.4E-33 1.7E-33 8.3E-20 8.3E-20
4 5E-12 5.7E-14 0.0E+00 0.0E+00 0.0E+00 3.1E-13 49E-12
1.5E-16 6.2E-15 0.0E+00 2.7E-18 0.0E+00 5.4E-15 1.2E-14
1.3E-05 3.2E-05 1.8E-07 1.7E-11 2.0E-11 1.7E-04 2.2E-04
2.8E-05 1.1E-06 5.6E-07 1.4E-10 1.6E-10 3.2E-05 6.2E-05
2.9E-08 1.1E-07 3.6E-08 1.2E-12 1.4E-12 1.5E-06 1.7E-06
7.2E-06 9.2E-09 5.6E-11 4.2E-15 5.0E-15 1.5E-07 7.4E-06
1.8E-21 7.1E-21 4.3E-24 6.8E-28 8.0E-28 2.2E-20 3.1E-20
1.6E-25 6.1E-25 3.7E-28 5.8E-32 6.9E-32 1.9E-24 2.6E-24
1.5E-24 5.6E-24 0.0E+00 0.0E+00 0.0E+00 5.8E-23 6.5E-23
2.0E-19 3.8E-21 0.0E+00 0.0E+00 0.0E+00 9.9E-20 3.0E-19
5.9E-07 1.3E-07 0.0E+00 0.0E+00 0.0E+00 2.9E-05 3.0E-05
6.3E-31 8.0E-31 0.0E+00 0.0E+00 0.0E+00 3.0E-30 4.4E-30
1.4E-20 3.7E-20 1.3E-24 2.4E-28 2.9E-28 4 5E-18 4.6E-18

Total = 3.2E-04

*Np-237 effects as a daughter of the primary radionuclide Cf-249






